In a very real sense we have two minds, one that thinks (rational mind) and one that feels (emotional mind). These two fundamentally different ways of knowing interact to construct our mental life. This results in two different kinds of intelligence i.e, rational and emotional. Intellect cannot work at its best without emotional intelligence. If our aim in AI is to build systems that behave like human beings then it is necessary that we incorporate elements of both rational and emotional intelligence into the system. The main concept in this paper is to develop an Intelligent Agent that exhibits the notion of emotional intelligence. The architecture that will be considered for implementation is a Neuro-Fuzzy system with concepts of artificial intelligence incorporated into the functionality of the system. The approach chosen for the implementation is Soft Computing which is basically a synergistic integration of three computing paradigms: neural networks, fuzzy logic and probabilistic reasoning, to provide a flexible framework to construct computationally intelligent systems.
INTRODUCTION
The motivation for this work is the fact that exploratory experiments can be performed to articulate nature of specific behavior of a human being. These are conducted using artificial automata or computer simulated models. The agent function for an artificial agent will be implemented by an agent program, running on agent architecture. Firstly, we will understand the concepts underlying this research.
Agents are entities capable of autonomous goal-oriented behavior in some environment. An intelligent agent is a device that interacts with its environment in flexible, goal-directed ways, recognizing important states of the environment and acting to achieve desired results. They can have one or more attributes such as Autonomous, Adaptive, Communicative, Collaborative, Personal and Mobile. The attribute that will be considered for the current system is Personal which enables the agent to exhibit believable character behavior (emotion). Research in the domain of emotion has found that intelligence and emotion are linked. Emotional Agent has an emotional state which gets altered by stimuli from environment or internal elements. Emotional state steers the decision process. An emotional agent can be implemented by developing a computational approach.
Emotional intelligence represents an ability to validly reason with emotions and to use emotions to enhance thought. Physiological research was revealing the existence of neural pathways for unconscious emotional processing. Neurologists have made progress in demonstrating that emotion is as, or more, important than reason in the process of making decisions and deciding actions. The significance of these findings should not be overlooked in a world that is increasingly reliant on computers to accommodate to user needs. Emotional Intelligence involves the following concepts:
o Managing Emotions o Understanding Emotions o Facilitating Thought o Perceiving Emotions Neural networks are designed to operate in numeric frameworks. They deal with problem space variables that are numerically quantifiable, or that are measurable. However, much of the information available in the real world cannot be measured. In order to exploit such vast repositories of information while developing models of real world processes, one needs a mechanism to embed linguistic information into neural network operational environments. Fuzzy set theory provides precisely this modeling platform.
Fuzzy logic and neural networks are complementary technologies. They work at different levels of abstraction and individually provide rich functionality, which when brought together in a cohesive fashion provide us with "intelligent" systems. A combination of these two technologies endows systems with a two fold advantage. Fuzzy logic provides a high level framework for approximate reasoning that can appropriately handle both the uncertainty and imprecision in linguistic semantics, model expert heuristics, and provide requisite high level organizing principles. Neural networks provide selforganizing framework for low level representation of information with on-line adaptation capabilities. It therefore seems both plausible and justified to attempt combining both these approaches in the design of intelligent systems.
Neuro-Fuzzy system is a fuzzy system that uses a learning algorithm derived from or inspired by neural network theory to determine its parameters (fuzzy sets and fuzzy rules) by processing data samples. Neuro-fuzzy modeling is a pivotal technique in soft computing wherein neural network learning concepts are incorporated in fuzzy inference systems. The system comprises of three different layers :
1. Fuzzification Layer: Here each neuron represents an input membership function of the antecedent of a fuzzy rule.
2. Fuzzy Inference Layer : In this layer, fuzzy rules are fired and the value at the end of each rule represents the initial weight of the rule, and will be adjusted to its appropriate level at the end of the training. [4] was modeled to produce emotions and to simulate the emotional intelligence process. FLAME was built using fuzzy rules to explore the capability of fuzzy logic in modeling the emotional process. Psychology, Neurology, Philosophy and Cognitive Science have been concerned with modeling the mind and its behavior for many years. Among the neurological models, LeDoux published his book, The Emotional Brain, to explore the emotional process in the brain [7] . More recently, D. Goleman explained the idea of emotional intelligence and its importance in [5] . While in the psychology field, D. Price and J. Barrell developed a mathematical model that described emotions in terms of desires and expectations [13] . Pain was modeled by R. Schumacher and M. Velden [18] and again by S. Tayrer's book [24] . Inspired by these psychological models and the growing interest in AI, many models that simulate the human mind have been proposed. A description of models of emotions from early 1960's until the 1980's was presented by R. Pfeifer [12] . However, since the psychology of emotions was not yet complete at the time, it was not easy to find a computational model that describes the whole emotional concept.
PREVIOUS WORK

FLAME − Fuzzy Logic Adaptive Model of Emotions
By the 1990's, the Japanese researchers were interested in a system that can communicate with humans. Emotions were regarded as one of the most important factors in communication. Thus, by 1994, an effort was made by Masuyma to formulate the human emotions into a set of rules [9] . An attempt was made by S. Sugano and T. Ogata [23] to simulate the human mind through an electrically wired robot. A prototype of the decision making process was developed by Inoue [6] , they used neural networks to simulate behavior. The topic of emotion was regarded as a very challenging topic, since it was hard to fully understand how we feel and why we do feel that way. Part of the reason for the socalled "mystery of emotions" is due to the fact that most of our emotions occur at the subconscious level [7] . Moreover, it is still unclear how emotions transition from the subconscious to the conscious brain. Searching for a better solution, researchers on agent's technology began working on emotions. J. Bates is building a believable agent (OZ project) [1, 2, 14] using the model described in The Structure of Emotions by Ortony, Clore and Collins [11] . The OZ project at the Carnegie Mellon School of Computer Science is developing technology for high quality interactive fiction and virtual realities. An important aspect of this research is the development of intelligent, emotional agents to occupy these micro worlds. They developed "Em", an implemented model of emotion for use in these agents. "Em" is based on the theoretical, cognition based emotion model of Ortony, Collins and Clore [11] and has shown promise of being a flexible model of emotion.
The MIT lab is also producing an emotional multi-agent project [26] . The model only describes basic emotions and innate reactions; however, it presents a good starting point for building computer simulations of emotion. The basic emotions that were simulated in the model are anger, fear, distress/sadness, enjoyment/ happiness, disgust, and surprise.
A distributed architecture for a system simulating the emotional state of an agent acting in a virtual environment was presented by Aard-Jan van Kesteren, Rieks op den Akker, Mannes Poel, Anton Nijholt [3] . The system is an implementation of an event appraisal model of emotional behavior and uses neural networks to learn how the emotional state should be influenced by the occurrence of environmental and internal stimuli. A part of the modular system is domain-independent. The system can easily be adapted for handling different events that influence the emotional state. 
Methodology
Step 1 : The input to the system is an external event which is a string representing the real world event.
Step 2 : The string is converted into corresponding linguistic variables and fed to the event processor which is a neuro-fuzzy system.
Figure 3:Schematic of the neurofuzzy system to be used to perform fuzzy function approximation (adapted from Nauck and Krause[17])
Step 3 : In the event processor the activation level of an input unit is the value of a certain input variable in the given instance. The input value is passed onto fuzzy set units, which then translate the value into a degree of membership as the activation level of a fuzzy set unit. The conjunction unit will take the minimum of the inputs ( degrees of membership ) it receives from the input fuzzy set units below. Now, the output fuzzy set unit will collect information from one or more conjunction units (each corresponding to a fuzzy rule). An output fuzzy unit may take the maximum or sum of its inputs or employ a combination function. Then the output unit generates the final result by integrating the information from the output fuzzy set units. How the output unit calculates its activation level depends on the defuzzification scheme adopted.
The activation function used in each layer is as follows :
1. The input layer : no activation function. i , at the fourth layer is also equal to unity. In the up-down mode, the nodes in the layer 4 and the layer 5 function exactly the same way of the nodes in the layer 2 except that only a single node is used to perform a membership function for the output l Layer 5: is an output linguistic layer, which has two nodes for each input variable. The first type of node is used to feed the networks for training it again.
The second type of node is used for deriving a real output or a decision signal.
[ Adapted from Neuro-fuzzy connectionist model (Lin, 1994) ]
The network can learn by adjusting weights. The parameters of the membership function and the connection weights can be left for change. When connections are deleted or created, it means structural change. Training strategies that can be used are : Backpropagation / Reinforcement / Statistical Methods.
Step 4 : The output layer of the Event Processor generates a numeric pattern corresponding to the input event.
Step 5 : This pattern is taken up by the Emotional State Calculator i.e., a Hopfield Neural Network which is a simple artificial network which is able to store certain memories or patterns in a manner rather similar to the brain -the full pattern can be recovered if the network is presented with partial information. The Hopfield network is created by supplying input data vectors, or pattern vectors, corresponding to the different classes of emotions. These patterns are called class patterns. In an n-dimensional data space the class patterns should have n binary components {1,-1}; that is, each class pattern corresponds to a corner of a cube in an n-dimensional space. The network stores a set of predefined patterns and their mapping onto the emotional states, in a coded form. Step 6 : Using a pattern matching algorithm, the emotional state corresponding to the pattern is extracted, decoded and generated as final output. The result of the system is an emotional state in response to the input external event.
The above procedure can be programmed in an appropriate programming language or framework and implemented on a computer. Whereupon the implementation can be embedded into a computer system with due enhancements and modifications , which could possibly give it the potential of emotional intelligence.
CONCLUSION
A man is a natural intelligent human being associated with physical and mental capabilities. A machine may be defined as an apparatus for applying mechanical/electrical power etc, having inter-related parts which may give useful service to human. The AI major thrust is to develop computer function normally associated with human intelligence. Intelligent devices cannot be designed unless a fairly solid "conceptual bridge" has been constructed for man to put the available knowledge of brain operation to the most efficient use. The concept in this paper is an attempt at building one such conceptual bridge. Emotion is fundamental to human experience, influencing cognition, perception, and everyday tasks such as learning, communication, and even rational decision-making. However, technologists have largely ignored emotion . This research aims to restore a proper balance between emotion and cognition in the design of technologies for addressing human needs. If we can simulate a system that could reflect the emotional state in response to an event and if such a system can be embedded into a computer then we could have a computer system that has elements of the rational mind and also the emotional mind and which will eventually take the processing prowess of computers to new heights.
